The role of the fat metabolism in the pathogenesis of acne vulgaris has been under discussion for many years. Most dermatological textbooks state that high fat intake tends to aggravate the condition and advise a diet low in fat for patients with acne vulgaris. Some of the oily foods, which are known to provoke pustular eruptions in many cases, such as chocolate and nuts, may exert an effect after ingestion of very small quantities. This is suggestive of a direct specific stimulation of the sebaceous glands rather than of an indirect effect mediated by an elevation of plasma lipids.
The role of the fat metabolism in the pathogenesis of acne vulgaris has been under discussion for many years. Most dermatological textbooks state that high fat intake tends to aggravate the condition and advise a diet low in fat for patients with acne vulgaris. Some of the oily foods, which are known to provoke pustular eruptions in many cases, such as chocolate and nuts, may exert an effect after ingestion of very small quantities. This is suggestive of a direct specific stimulation of the sebaceous glands rather than of an indirect effect mediated by an elevation of plasma lipids.
On the other hand, it is recognized that some patients with acne vulgaris may be quite susceptible to all foods containing fat and may note exacerbations after any fat meal. This suggests a general metabolic effect, Sutton (1) considered acne vulgaris a pustular lipoidosis on clinical grounds but admitted that there was little laboratory evidence for this hypothesis at present. Neumark (2) found elevated serum cholesterol in acne patients but this was not confirmed by Strickler and Adams (3), Levinn and Zugerman (4) and Rosen and Krosnow (5). Kile and collaborators (6) found the total amount of surface lipids increased in acne vulgaris but there was no difference in the proportions of the constituences of the lipids in acne patients and normals.
Juster and Thulliez (7) reported subnormal iodine numbers in the serum of acne patients and concluded that this may indicate a disturbed equilibrium between the unsaturated fatty acids and the other serum lipids. In view of these discrepancies, we thought it might be of interest to examine the plasma lipids of a larger number of acne patients and to study the influence of a fat meal on the lipid fractions. Normal persons and patients suffering from other cutaneous disorders were chosen as controls.
MATERIAL AND METHODS 1. Total lipids, total cholesterols, cholesterol esters, total fatty acids and lipid phosphorus were determined in 50 fasting acne patients. Ten normal persons were used as controls.
2. A fat meal consisting of a half-pint of 15 per cent cream, two eggs and 50 gms. of chocolate was given to 34 acne patients and the blood taken before and 4 hours after the meal, and the above mentioned tests performed. Seven normal young persons served as controls. 3. Total cholesterols and cholesterol esters were determined in a total of 56 fasting acne patients, in 26 normal fasting controls, and 39 psoriasis patients; 10 patients with xanthelasma were included as additional controls.
The following methods were used: (a) Total lipids: Bloor's method (8) . Table I presents the serum lipids of 50 fasting acne patients. There are great variations between the individual cases. The average figures are within normal limits with the exception of an abnormal distribution of the cholesterol fractions. The average values of the control cases are within normal limits. There were no significant differences between male and female patients and no correlation to the severity of the acne or the age of the patients seen. 2.09 at 73 degrees of freedom Such differences would be expected to occur by chance only with a probability of about 1:100 and 1:25 respectively.
A real difference in the distribution of cholesterol fractions in acne patients and in controls is therefore highly probable, particularly as there is no difference in the total cholesterols between these two groups." Table IV compares the distribution of cholesterol fractions in a group of acne patients and in normal controls as well as in patients suffering from psoriasis and xanthelasma. The average figures of the cholesterol fractions showed a slight deviation from normal in the psoriasis group which may not be significant. In all patients with xanthoma, high total cholesterols and high cholesterol esters were found. DISCUSSION Hamilton (13) has shown that administration of testosterone produces acne vulgaris in normal persons. He pointed out that acne may occur after very small doses in some persons while very large doses were required in others to produce this effect. Cortisone and adrenocortico tropic hormone (A.C.T.H.) show a similar effect (22) .
The question arises as to whether these substances exert their acneogenic effect by direct stimulation of the sebaceous glands or by an alteration of the fat metabolism. Hamilton (13) considered both possibilities and Rony and Zakon (14) and Reiss and Gellis (15) found that topical administration of testosterone caused stimulation and hypertrophy of the sebaceous glands and proved by their experiments a direct stimulation of these structures by the hormone. Some androgenic effect was also observed after Cortisone therapy (22) .
The evidence for an alteration of the fat metabolism by administration of testosterone is contradictory. Bagdanovitch and Man (16) observed an increase of serum cholesterols after testosterone injections in guinea pigs, an observation which was not confirmed by others (17) . Looney and Romanoff (21) examined the cholesterol fractions in 14 normal human subjects after injection of 350 mgms of testosterone and found a decrease of the esterified fraction; the total cholesterol values remained unchanged. Sposito (18) , De Blasi (19) and Ludden (20) found no significant changes in the total cholesterols after testosterone administration.
Conn and others (23) stated that administration of A.C.T.H. was followed by a decrease in cholesterol esters in the serum of his patients while Cortisone did not produce these changes. Adlersberg (24) and Rich et al. (25) on the other hand, found a significant increase in total cholesterols after both cortisone and A.C.T.H. in all their cases.
Hypercholesteremia is not known to produce follicular stimulation or acne vulgaris and none of our patients with xanthoma and hypercholesteremia showed any evidence of acne; it was noted that the free cholesterol values were relatively low in these patients. Inasmuch as some observers reported the acne-producing hormones to cause changes in the cholesterol fractions in the plasma similar to those observed in our series of patients with acne vulgaris it is possible that a decrease in cholesterol esters and an increase in free cholesterols is of etiological significance in acne vulgaris. SUMMARY 1. The serum lipids of 50 fasting acne patients were determined. The total lipids, fatty acids, total cholesterols and phospholipids were found to be normal.
2. The cholesterol esters were significantly lower and the free cholesterols higher in the acne patients than in control subjects.
3. These differences were found to be statistically significant. 4. The serum lipids of 34 acne patients were examined before and four hours after a fat meal. The increase of lipids after the meal was within normal limits.
5. The literature on the effect of testosterone and other hormones on the fat metabolism is reviewed.
6. It is suggested that the acne-producing hormones exert this effect not only by a direct stimulation of the sebaceous glands but probably also by their effect on the cholesterol metabolism.
